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Department of Agriculture 
Western Australia 
Summary of Field Experiments 1984 
Soil Acidity - High Rainfall Pastures (4130EX) 
(funded by the Australian Meat Research Committee) 
Lime on old land pastures 
1. Field experiments 
2. 
80BU13, 80BU14, 81AL10, 81AL12, 81AL16, 818018, 81BY18, 81BY19, 81BY25, 
81BY26, 82AL4, 82ALS, 82ALSS, 82BU7, 82BU8, 82HA35, 82HA36, 82PE1, 
83AL7, 83AL9, 83AL10, 83ALll, 83AL13, 83AL14, 83BU25, 83BU26, 83BY29, 
83HA19, 83HA41, 84BU9, 84BY36, 84BY37, 84HA21. 
Glasshouse experiments 
84GL4. Investigation of factors involved in lime responses on a new 
land acid peaty sand. 
84GL7, 84GL8. Investigation of factors involved in lime responses on 
old land high rainfall area pastures. 
J.S. Yeates, PRO, South Perth 
M.F. Clarke, PRO, South Perth 
c.s. Fang, PRO, South Perth 
D.A. Tooke, PRD, Bunbury. 
\oS/ 
The Effects of Soil Acidity on Pasture Production in 
the High Rainfall Areas of South-West Western Australia 
(AMRC Continuing Beef Project, DAW 15) 
General Summary 
Aims of the Project 
(i) To establish the current pH of the cultivated soils of the high rainfall 
areas of south-west Western Australia, and the extent to which pH has 
altered since clearing. 
( ii) To examine the responsiveness of old land pastures with low current soil 
pH levels (< 5.5 water) to applied lime. 
(iii) To relate the responsiveness of subterranean clover-based pastures to 
measured soil parameters. 
Soil Surveys 
The aims of (i) above have been achieved, and results were summarised in 
1982/83 and 1983/84. However, as part of another large research and extension 
project currently being conducted within the acidity project area (J.S. 
Yeates), pH determinations were made on some 4,000 0-10 cm samples collected 
from permanent pasture paddocks on the Swan Coastal Plain in summer 1983/84 
(Figure 1). The data confirm the widespread occurrence of very acid soils, 
and show that 30% of all samples, including those from heavy soils, (high 
reactive iron soils, Figure 1) had pH H20 < 5.0 and would be expected to 
have high extractable aluminium levels. 
Field Experimental Work 
Results similar to those previously reported were obtained in the 1984 
season. They are summarised below. 
l. Subterranean clover responses to lime occurred on some, but not all 
soils of pH 0.01 M cac12 < 4.2, and occasionally at higher pH levels. 
2. ~ost permanent pasture soils of pH 0.01 M CaCl2 < 4.2 responded to 
lime after cultivation, but not without prior cultivation, though some 
exceptions occurred. 
3. At least on the peaty sands, lime topdressed onto subterranean clover 
pasture was more effective than lime incorporated into the top 10-15 cm 
of soil. 
4. On the most acid soils (peaty sands) subterranean clover responses to 
lime were very large (up to 10 fold). Responses were less on soils of 
higher pH. Lime rates required for maximum growth varied with method of 
application, and soil pH. 
5. On some soils liming increased grass growth on pastures through 
increasing both the number of grass plants establishing and total grass 
dry matter. 
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Figure 1: pH H2 0 of 0-10 cm soil samples collected from old land 
permanent pasture paddocks, Swan Coastal Plain, summer 
1983/84. 
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6. Manganese toxicity [often implicated in soil acidity problems of eastern 
Australia (Bromfield et al., 1983a, b)] and molybdenum deficiency (a 
problem of the acid wheatbelt soils of Western Australia) were not 
involved in any of the field responses to lime in the high rainfall 
areas of Western Australia. Magnesium deficiency was not detected at 
any site. 
7. Lime applied to the surface of most permanent pastures affected only the 
top 2-4 cm of soil for at least three years after application, but on 
some sites changed pH to more than 10 cm after two years. It is 
therefore not possible to rapidly affect pH at depth (if desirable) by 
topdressing lime to most permanent pastures. On most sites pH change 
per tonne of applied agricultural lime was 0.1-0.2 units (topdressed or 
incorporated). On very organic soils, pH change was less than 0.1 
units/tonne. 
8. On permanent pastures, pH of the top 2-4 cm of soil (the organic matter 
layer) is usually 0.5 pH units or more higher than the rest of the 0-10 
cm layer. This finding has profound implications for the interpretation 
of lime trial results, management strategies for acid permanent pasture 
and crop-pasture rotation soils, and the interpretation of standard 0-10 
cm soil test pH results. The pH of the surface layer is usually above 
that believed adequate for rhizobium survival, growth and effective 
nodulation, in contrast to soil below the top 2-4 cm. 
During 1984 detailed measurements were made of root distribution of 
subterranean clover pasture down the profile on study sites in the high 
rainfall area. Even on freely drained soils which were not very acid, 
roots were concentrated close to the soil surface, with more than 80% 
and 60% of the total root mass in the top 5 and 2 cm of soil 
respectively (Table 1) • 
I 
The pH by depth and root profile data provide evidence that although the 
top 10 cm of many permanent pasture sites is very acid, subterranean 
clover plants are rooting predominantly in less acid surface layers, and 
are therefore less likely to respond to lime than indicated by the 0-10 
cm pH. As many high rainfall area soils are extremely winter wet, 
near-surface nodulation or restricted root depth (if caused by Al 
toxicity) is unlikely to affect pasture yield for much of the growing 
season. These factors may however be important in lower rainfall areas, I 
or on specific soils. Further work is planned to follow up those 
findings. 
The results of experiments with lime topdressed or incorporated on peaty 
sands are consistent with these findings. 
9. Field observations during 1984 suggest that on .some sites lime may 
reduce soil water repellancy (McGhie and Posner, 1980, 1981) or increase 
soil moisture retention, thus affecting pasture germination and early 
growth. These observations are supported by a recent report from New 
Zealand (During et al.,- 1984) and will be further investigated in 1985. 
It is likely that these effects are responsible for subterranean clover 
responses to lime on soils of pH 0.01 M CaClz > 4.2. 
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10. As found by many other researchers, responses to lime have tended to be 
seasonally dependant. Such seasonality is obviously related to the 
reasons for the responses, and could be due to seasonal fluctuations in 
pH 0.01 M CaCl2 affecting rhizobium growth and nodulation or soil 
solution aluminium levels, or be due to factors related to soil 
moisture. Table 2 presents the results from one lime responsive 
experiment, which has been subject to three years' measurement. The 
soil from this site has been used in a recent glasshouse experiment 
(sandy gravel7 Experiment 2, Table 5 below). On this site responses to 
lime have occurred in each year, but the degree of yield increase and 
the rate of lime to which statistically significant responses were 
obtained have been variable. 
Table 1: Subterranean clover root distribution within the profile of high 
rainfall pasture soils. 
Depth Percentage by weight of total root mass 0-15 cm 
(cm) Site 1* Site 2 Site 3 Site 4 Site 5 
site 0 t/ha 4 t/ha 8 t/ha site 
7/84 9/84 9/84 9/84 7/84 
0-2 72 70 63 74 84 
2-5 27 10 20 7 8 
5-10 1 4 4 7 4 
10-15 < 1 16 13 16 4 
Site 1* - Old land Coolup sand (waterlogged) 
site: paddock 
0 t/ha) 
4 t/ha) samples from lime trial 
8 t/ha) 
Site 2 - Grey sand (dry ridge) 
0 t/ha 
9/84 
86 
4 
5 
5 
Site 3 - Grey sand (dry ridge) near-new land 
Site 4 - Grey sand (waterlogged)) 
Site 5 - Old land Coolup sand (waterlogged) 
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8 t/ha 
9/84 8/84 7/84 8/84 
80 80 64 86 
6 10 20 13 
7 6 12 1 
9 4 4 0 
Table 2: Yield data from 82ALSS, Albany, a lime responsive old land 
pasture site (sandy gravel). 
Site characteristics (1982) 
pH (0.01 M Ca Cl2 ) 
0-10 cm 
10-15 cm 
3.9 
Al (ext 1 M KCl) 
57 
Al (% E.C.E.C.) 
39 
4.1 66 65 
Total yield (DM) data, lime incorporated into the top 10 cm of 
soil April 1982. 
Lime 
rate 
kg/ha 
0 
250 
500 
1000 
2000 
4000 
8000 
Lime 
rate 
kg/ha 
0 
250 
500 
1000 
2000 
4000 
8000 
pH 0-10 
0.01 M 
cac12 
11/83 
4.04 
3.95 
4.04 
4.34 
4.36 
4.49 
5.39 
pH 0-10 
0.01 M 
cac12 
4.04 
3.95 
4.04 
4.34 
4.36 
4.49 
5.39 
cm 1982 
DM yield (kg/ha) 
> 80% sub clover 
May Sept Oct TOTALl 
1790 2080 3080 5956 
1820 NS 2350 NS 3310 NS 6476** 
1680 NS 2050 NS 3430* 6424* 
1750 NS 2090 NS 3310 NS 6152 NS 
1950* 2187 NS 3660*** 6648** 
1850 NS 2282 NS 3700*** 6827*** 
2010** 2326 NS 3680*** 7012*** 
cm 1984 
DM yield (kg/ha) 
> 80% sub clover 
Aug Oct TOTALl 
1420 2240 2660 
1170 NS 2190 NS 2360 NS 
1510 NS 2030 NS 2530 NS 
1640 NS 2150 NS 2800 NS 
1620 NS 2260 NS 2880 NS 
1810 NS 2450 NS 3260 NS 
2140 ** 2480 NS 3620 ** 
1983 
DM yield (kg/ha) 
June Aug Oct 
1560 1430 2670 
1720 NS 1530 NS 2770 NS 
1920* 1520 NS 2620 NS 
2010** 1630 ** 2540 NS 
2090** 1780*** 3070 NS 
2050** 1740*** 3230** 
2210*** 1770*** 3130* 
Significance of difference and DM yield from control (nil lime). 
Significance refers to comparisons within columns only. 
NS - not significant 
* - p < 0.10 
** - p < o.os 
*** - p < 0.01 
1 - Net total yearly DM yield. 
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4641 
5009 NS 
5049 NS 
5176* 
5938*** 
6017*** 
6103*** 
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Glasshouse Studies 
Glasshouse work was commenced in July, 1984 and three experiments have been 
concluded to date, although full data are not yet available. 
84GL4 
An experiment was conducted to identify the chief factor limiting clover 
growth on unlimed peaty sands, and to study the response to lime. The 
importance of calcium application was also investigated. 
The results conclusively showed that responses to lime could be largely 
eliminated by the application of nitrogen, except at extremely low pH. Lime 
rates mixed throughout the soil at rates up to at least the equivalent of 20 
t/ha 0-10 cm of soil increased nodulation and clover growth in the absence of 
applied nitrogen. At lower rates of lime equivalents, responses to MgC03 
were equivalent to those from caco 3, but high rates of MgC03 reduced 
growth, probably due to induced calcium deficiency (to be checked by plant 
analysis). 
Preliminary nodule count data clearly show the effect of liming on nodule 
numbers per plant. Nodulation was suppre~~ed at nil and low lime rates, and 
by high rates of MgC03 , compared to high rates of caco3 • Nodule numbers 
appear to be unaffected by inoculation (at 106 rhizobia/seed) as the Caco3 
+ KN03 treatment caused plants to nodulate equally as well as inoculum 
application. This result indicates that a rhizobium population exists in the 
soil, but is suppressed and unable to multiply and/or nodulate plants at the 
unamended soil pH. 
The results from this experiment confirm and extend the findings of 
Fitzpatrick (1956) on peaty sands. Responses to lime on these sqils are 
primarily due to improved subterranean clover nodulation, but also in part to 
an effect of lime on subterranean clover growth per se {presumably due to 
alleviation of a+ toxicity or a+ induced ea++ deficiency, as soil 
exchangeable Al levels are low). The work will also identify approximate 
critical soil pH levels for subterranean clover nodulation (data not yet 
available). 
Further work is planned with this soil to further investigate the interaction 
of inoculum and lime rates. 
84GL7 - Sandy gravel site (ex 82AL55) 
A second experiment was conducted on soil collected from the top 10 cm of the 
acid old land permanent pasture site for which pasture yield data for 
1982-1984 are presented in Table 1. Treatments consisted of lime rates with a 
nitrogen and an inoculation treatment, and a high phosphorus treatment 
designed to precipitate soil solution alumunium. 
Only yield data are available to date. 
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The results from this site, high in 'exchangeable' aluminium are of major 
significance to the aims of the project. A large response occurred to lime, 
but was eliminated by the addition of nitrogen, indicating that, even though 
measured soil Al was high, responses to lime on this soil is primarily due to 
an effect on the nitrogen fixation symbiosis, and not on plant growth per se. 
The positive (rather than negative) interaction between lime and phosphorus 
provides further evidence for this conclusion. 
The results of the glasshouse work, particularly the second experiment, are 
vital to an understanding of the factors responsible for responses to applied 
lime. If, as indicated, the responses to lime are primarily due to rhizobial 
and not soil chemical factors (specifically aluminium) affecting plant growth, 
soil tests different to those currently employed in other areas of Australia 
for acid soils (eg Cregan et al., 1984) are appropriate. Additionally, the 
work makes an important contribution to the understanding of acid soil 
problems in temperate Australia. 
The major emphasis of the programme for the remaining funding period will be 
on glasshouse experimentation, examining a range of soils and establishing 
critical levels of parameters affecting responses to lime. 
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Title: Lime on old land pasture 
Note: All sites treated with agricultural limestone (lime sand) except where 
noted. 
Abbreviations for other sources 
Unimill = Unimill finely ground limestone 
Slakes = slaked lime (calcium hydroxide, builders lime) 
Chempro = cement works kiln dust 
Analyses: 
Lime Sand Unimill 
(Denmark 1981) 
Chemical analysis 
Neutralizing value 89.6 99 
Ca 34.8 38.5 
Mg • 64 .11 
Particle size 
> 0.6 mm 23.9 9 
0.4-0.6 mm 7.5 0 
0.2-0.4 mm 40.3 0 
< 0.2 mm 28.3 100 
Lime application details: 
T.D. = topdressed 
INC = incorporated to 10-15 cm (rotary hoed) 
Notes on pH data in site characteristics table: 
Notes on % Al: 
1) All data (1 + 5) soil/solution 
2) For each site line 1 = 0-10 cm 
line 2 = 10-25 cm 
3) On each line, first figure refers to pH H20, 
second figure to pH 0.01 m CaC12 
% Al is calculated by adding 'exchangeable' cations 
(meq/lOOg) and ratioing Al/total. 'Exchangeable' cations 
measured: Al, Ca, Mg, Na, K, Mn (not H+) by exchange with 
0.1 M BaC12. 
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Trials and Site Characteristics 
Trial Location Soil pH % % Lime 
(4130EX) Clay Al Application 
80B013 Torrent,Busselton 0-lOcm grey sand 5.0/4.3 1 1 TO 1981 
> lOcm white sand 4.7/4.1 1 1 INC 1983 
83BU26 Allen,Jindong red sandy loam 5.1/4.8 4 TO 1981 
to depth 4.7 6 
81AL10 Anderson,Cuthbert 0-lOcm grey sand 4.8/3.7 < 1 2 T01981 
> lOcm white sand 4.7/3.5 < 1 2 INC 1984 
81AL12 Phair,Peaceful Bay 0-lOcm grey organic 4. 7/4.1 9 34 TO 1981 
I 
10-25cm gritty sand 5.1/4.2 12 26 INC 1983 
> 25cm mottled 
sand and clay 
81AL16 Gardner,Parryville 0-20cm peaty sand 4. 5/3.4 2 8 TO 1981 
> 20cm grey sand 4.6/3.3 2 18 
81B018 Pimm,Rosa Brook 0-lOcm grey sandy loam 4.9/4.3 24 TO 19iH 
> lOcm clay 5.1/4.5 29 
8lBYlb Negus,Tutenup 0-lOcm grey sand 4.6/3.8 4 30 TO 1981 
10-25cm white sand 4.6/4.2 7 7 INC 1983 
25-30cm white clay 
> 30cm laterite 
81BY19 Eastman,Ruabon deep grey/white sand 4.9/3.8 < 1 7 TO 1981 
4. 5/3.8 < 1 13 
81BY25 Galati,Benger 0-lOcm loamy clay 4.9/4.1 20 39 TO 1981 
82HA35 > lOcm yellow clay 4.9/4.4 38 29 INC 1982 
I 
83HA19 INC 1983 
81BY26 Hutton,Capel heavy brown clay 5.4/4.6 14 4 TO 1981 
84BY37 to depth 5.8/4.8 32 < 1 
82AL4 Turner,Narrikup 0-lOcm grey sand 4.7/3.9 6 24 INC 1982 
> lOcm gravelly sand 4.6/4.0 4 53 
82AL5 Phair,Peaceful Bay 0-lOcm grey sandy clay 4.9/4.5 2 37 INC 1982 
> lOcm grey/orange 4.1/4.3 17 33 
mottled clay 
8 2AL55 .Murdoch,Albany 0-Scm grey sand 4.9/3.9 39 INC 1982 
> Scm sand and 4.8/4.1 65 TO 1983 
massive laterite 
82B07 Togno,Treeton 0-lOcm grey sand 5. 2/4.1 8 38 TO 1982 
> lOcm gravelly clay 5.3/4.5 12 38 
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Trials and Site Characteristics (cont'd) 
Trial Location Soil pH % % Lime 
(4130EX) Clay Al Application 
82808 McLean,Metricup 
838025 
0-lOcm sandy gravel 
10-25cm sandy clay 
> 25cm white clay 
4.8/4.0 
5.1/4.4 
17 38 
17 52 
82HA36 Rose,Coolup 0-lOcm grey sandy clay 4.4/4.0 
10-25cm white sandy clay 5.0/4.4 
> 25cm clay 
11 ss 
9 72 
82PE1 
83AL10 
83ALll 
83AL14 
Dawe,Nth Dandalup 
Anderson,Youngs 
Siding 
0-60cm sandy clay 
> 60cm pale clay 
0-lOcm brown clay loam 
> lOcm mottled clay 
5.2/4.5 
5.3/4.5 
24 
35 
13 
8 
83AL13 Guthrie,Kentdale 0-lOcm grey sand 
> lOcm-white sand 
4.7/3.8 
848Y36 Reilly,Boyanup 0-lOcm brown loam 
> lOcm yellow clay 
4.6/4.0 
4.7/4.1 
8 45 
15 46 
8asals: Nil basals on 81AL10, 81AL16, 82PE1 
400 kg/ha super applied to half the trial on 
81AL12, 82AL4, 82AL5, 82AL55, 83AL7, 83AL9, 82HA36, 82HA35, 
82808, 82807, 818Y26, 818Y25, 818Yl8, 818018 three times 
during the season. 
100 kg/ha super and 100 kg/ha KCl (split application) 
applied to 83AL13, 83AL10, 83ALll, 83AL14, 83AL13, 848Y37, 
848Y36, 84809, 84HA21, 83HA40, 83HA19, 838Y29, 838026, 
838025, 818Yl9, 808014, 808013 
Management: Mowing and removal. 
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TD 1982 
INC 1983 
TD 1982 
INC 1983 
INC 1982 
INC 1983 
INC 1983 
INC 1983 
TD 1983 
INC 1984 
I 
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ph Profile Data (pH 1+5) 0.01 M CaC1 2). Lime applied in year of trial establishment 
i.e. trial prefix number). Sampled T2/1984. 
TO = topd~es:ed (no disturbance) 
INC = incorporated (including nils) to 10-15 cm. 
80BU13 (TO) 80BU14 (TO) 81AL10 (TO) 81AL10 (INC) 81AL12 (TO) 
Depth kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime 
(ems) Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 
0- 2 
2- 4 
4- 6 
6- 8 
8-10 
• 10-25 
4.8 
4.1 
4 
4 
3.9 
3.7 
5.3 
5.3 
5.2 
5.1 
4.7 
3.9 
6 
6.3 
6.2 
5.7 
4.7 
5.2 
4.9 
4.6 
4.4 
4.5 
4.5 
5.2 
5.5 
5.4 
5. 1 
5. 1 
4.8 
5.2 
5.8 
6 
6.1 
5.8 
5.3 
4.8 
3.76 5.18 
3.56 4.06 
3.48 3.84 
3.39 3.65 
3.37 3.59 
3.36 3.5 
5. 11 
4.06 
3. 71 
3.59 
3.52 
3.47 
3.89 4.48 
3.71 4.1 
3.62 3.88 
3.52 3.81 
3.45 3.59 
3. 91 4. 98 
4.65 
4.24 
3.78 
3.6 
3.58 
4.92 
4.61 4.92 
4.174.41 
4.1 4.24 
4.13 4.16 
4.21 4.16 
4.27 4.17 
5.31 
5.01 
4.57 
4.37 
4.28 
4.24 
81AL16 (TO) 81BY18 (TO) 81BY25 (TO) 82AL4 (INC) 82AL5 (INC) 
~ Depth kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime 
~ (ems) Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 
0- 2 4.27 4.69 5.39 4.2 5.7 6.6 
2- 4 3.62 4 4.32 3.8 4.9 5.7 
4- 6 3.47 3.71 3.73 3.8 4.3 4.7 
6- 8 3.4 3.52 3.5 3.8 4 4.4 
8-10 3.36 3.36 3.37 3.8 4 4.2 
10-25 3.36 3.36 3.4 4 4 4 
4.4 5.2 
4.1 4.8 
3.9 4.3 
4.1 4.2 
4 4.1 
4.3 4.3 
6.2 
5.8 
5.1 
4.5 
4.4 
4.2 
4.43 
3.95 
3.87 
3.76 
3. 72 
3.86 
4.96 4.76 
5.2 4.57 
5.43 4.59 
5.4 4.64 
5.04 4.68 
5.33 4.52 
5.13 
5 
5.22 
5.31 
5.26 
5.03 
e------------------------------------------------
82AL55 (INC) 82BU7 (TO) 82HA36 (TO) 82PE1 (INC) 83AL7 (INC) 
Depth 
I (ems) 0- 2 
2- 4 
4- 6 
. 6- 8 
8-10 
10-25 
Depth 
(ems) 
0- 2 
2- 4 
4- 6 
6- 8 
8-10 
10-25 
kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime kgs/ha lime 
Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 
4! 16 
3.79 
3.85 
3.9 
3.92 
4.19 
83AL9 (TO) 
5 4.8 5.1 6.4 
4.93 4.4 4.8 5.4 
5.12 4.3 4.5 5.2 
5.24 4.3 4.4 4.8 
5.25 4.3 4.5 4.6 
4.78 4.7 4.7 4.8 
83HA41 (INC) 
kgs/ha lime kgs/ha lime 
Nil 4000 8000 Nil 4000 8000 
4.1 5.21 6.16 4.1 5.5 5.1 
'3.86 4.86 4.68 4.2 5.8 5.5 
3.85 4.13 4.06 4.2 5.2 5.2 
3.83 4.01 4.12 3.9 4.7 4.9 
3.96 3.97 4.19 4.1 4.4 4.7 
4.2 5.48 4.2 4.2 5 
4.3 5.8 
3.9 4.9 
3.9 4.2 
3.9 4 
4 4 
4 4.6 
6.8 
5.7 
5 
4.7 
4.5 
4.8 
84BU9 (INC) 
kgs/ha 1 i me 
Nil 4000 8000 
4.5 5.2 5.2 
4.4 5 5.5 
4.4 4.9 5.7 
4.4 4.8 5.4 
4.4 4.6 5.2 
4.4 4.7 4.8 
4.44 4.95 5.29 4.44 4.95 5.29 
3.8 4.56 5.33 3.8 4.56 5.33 
3.79 4.28 5.05 3.72 4.28 5.05 
3.65 3.94 4.87 3.65 3.94 4.87 
3.68 3.79 4.76 3.68 3.79 4.76 
3.79 3.85 4.13 3.79 3.85 4.13 
84BY36 (I NC) 84HA21 (INC) 
kgs/ha .1 i me kgs/ha 1 ime 
Ni 1 4000 8000 Nil 4000 8000 
5 5.9 6.4 4.7 5.2 5.6 
4.8 5.6 6.5 4.7 5.5 6 
4.9 5.7 6.1 4.7 5.5 6. 1 
5 5.5 5.6 4.8 5.4 s·7 4.7 4.8 5 4.7 5.2 .6 
4.6 4.4 4.6 5.9 4.8 5.3 
q 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: Lime 
.+MO 
1480 
1730 
1790 
1760 
1860 
2000 
1670 
response, no 
80BU13 
D.M. yield (kg/ha) 
Mean of 3 reps 
3/8/84 21/8/84 
- Mo +MO - Mo 
1590 2010 1800 
1920 2520 2210 
1600 1980 2550 
2050 2600 2360 
1810 2150 2660 
2040 2730 2380 
1920 2060 2060 
molybdenum response 1984 
1985: Trial to be terminated. 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
80BU14 
D.M. yield (kg/ha) 
Mean of 3 reps 
30/8/84 
+ Mo - MO 
2710 2980 
3090 3660 
3100 3060 
3330 3490 
3330 3230 
3740 3430 
3810 3780 
Grass rate* 9/1/85 
Mean of 3 reps 
+ MO 
10 
12 
12 
7 
8 
7 
5 
* 1 = little, 10 = much grass 
Summary: 
1985: 
Response to lime 1984, but may be associated with 
germination and early growth effects (no~-wetting, 
moisture holding capacity?) 
Trial to be continued to attempt to determine reasons for 
1984 result. Soil to be used in a glasshouse experiment. 
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I 
I 
• 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
** TD = 
* INC = 
Summary: 
Summary: 
1985: 
Growth rate (1-5) 
Sum of 3 reps 
15/6/84 
lNC* 
6.5 
8 
8.5 
9 
12 
7 
13 
81AL10 
D.M. 
15/8/84 
TD** 
1720 
1740 
1860 
1810 
1800 
1810 
1730 
yield (kg/ha) Mean of 3 
18/10/84 
INC TO 
1810 780 
1780 700 
1630 930 
1750 890 
1660 980 
1730 1230 
1750 1260 
Topdressed: Lime topdressed onto undisturbed pasture 1981 
Incorporated: Lime applied 1981 incorporated in 1984. 
Early and late response to lime on disturbed pasture 
(8 t/ha 10/84). 
reps 
INC 
1260 
1210 
1110 
1230 
1340 
1300 
1820 
Some apparent late response to lime topdressed on undisturbed 
pasture. 
Some apparent response to lime on germination of grasses 
(22/5 rate). 
Response toP early (not late). 
Lime response 14/8 on - P plots Al effect? 
Trial to be continued. 
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o:t l 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
No response 
Trial to be 
81AL16 
Variable composition 
14/6/84 
+MO 
1700 
1740 
1660 
1850 
1620 
1760 
1690 
to lime or 
terminated 
D.M. yield (kgs/ha) 
Mean of 3 reps 
- MO +MO 
1750 2500 
1790 2310 
1550 1980 
1800 2530 
1890 2350 
1850 2350 
1840 2470 
molybdenum 
81B018 
60% clover 
17/10/84 
Lime rate D.M. yield (kgs/ha) 
(kg/ha) Mean of 3 reps 
4/9/84 
p * +P ** 
0 
250 
500 
1000 
2000 
4000 
8000 
1770 
2210 
2020 
2240 
2290 
2700 
2720 
2700 
2710 
2610 
2540 
2980 
3430 
2580 
- MO 
2190 
2340 
2290 
2240 
2240 
2170 
2520 
* P = 100 kg/ha superphosphate applied as a basal once during the season 
** +P = 400 kg/ha superphosphate applied as a basal three times during the 
season 
Summary: Very variable. Apparent response not significant 
1985: Trial to be terminated. 
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I 
I 
I 
I 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
81BY18 
80% clover 
O.M. yield (kgs/ha) 
Mean of 3 reps 
25/6/84 
p * +P ** 
1820 2020 
1880 1970 
1880 2180 
1860 2090 
2050 2130 
2040 2280 
2050 2460 
* 
** 
P = 100 ·kg/ha superphosphate applied as a basal once during the season 
+P = 100 kg/ha superphosphate applied as a basal three times during the 
season 
Summary: Small lime response 
1985: Triai to.be continued. 
81BY19 
80% clover 
Results 
Lime rate O.M. yield (kgs/ha) 
(kg/ha) 
3/8/84 24/8/84 25/9/84 
INC* TO** INC TO INC TO 
0 800 1160 1430 2110 1900 2030 
250 990 1150 1680 1980 2260 1950 
suo 990 1260 1710 2050 2170 2300 
1000 1180 1340 1800 2150 2410 2020 
2000 1230 1290 2080 2070 1560 2110 
4000 1190 1150 2010 2010 2610 2040 
8000 1450 1490 2510 1740 2570 2170 
* INC = treatments incorporated to 10 cm (soil cultivated) 
++ TO = treatments topdressed on the surface (soil not cultivated) 
Summary: Lime response on disturbed pasture only 
1985: Trial to be terminated. 
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\0£ 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
81BY25 
80% clover 
p * 
D.M. yield (kgs/ha) 
Mean of 3 reps 
5/10/84 
1880 
2380 
2070 
2310 
2610 
2600 
2120 
+P ** 
1900 
1880 
2110 
2420 
2370 
3090 
2330 
* P = 100 kg/ha superphosphate applied as a basal once only 
** +P = 400 kg/ha superphosphate applied as a basal three times during the 
season 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
Lime response, but variable. Big responses on adjacent 
cultivated plots (this trial undisturbed). 
Trial to be continued. 
81BY26 
70% clover 
D.M. yield 9kgs/ha) 
7/6/84 10/7/84 3/8/84 22/8/84 28/9/84 
P** +P* p +P p +P p +P p 
0 1180 1270 1650 1720 1560 1880 2520 3140 2610 
250 1200 1590 1750 1810 1700 2030 2480 2990 2590 
500 1300 1570 1730 1830 1610 2030 2680 3050 2900 
1000 1280 1590 1780 1650 1520 1750 2550 2730 2520 
2000 1410 1630 1790 1810 1580 2080 2700 2860 2770 
4000 1710 1940 1870 1830 1660 1970 2880 3000 2940 
8000 1810 2260 2110 2170 1780 2160 2740 2980 2910 
+P = 400 kg/ha superphosphate applied as a basal once only * 
** P = 100 kg/ha superphosphate applied as a basal three times during the 
season 
Summary: 
1985: 
Early response to lime, associated with grass germination 
effects. No late response, no P response 
Trial to be terminated. 
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+P 
2170 
2870 
3110 
2900 
2980 
3230 
2790 
• 
I 
I 
I 
Results 
Lime rate 
(kg/ha) 
·o 
250 
500 
1000 
2000 
4000 
8000 
82AL4 
90% clover 
+P* 
D.M. yield (kgs/ha) 
Mean of 3 reps 
15/10/84 
2370 
2840 
2870 
2770 
3000 
2780 
3230 
-P 
2380 
2270 
1950 
2650 
2730 
2940 
3060 
* +P = 400 kg/ha superphosphate applied to half of the trial 3/84, 8/84 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Some response in sub clover. Apparent effects of lime on 
nodulation 
Trial to be continued. 
82AL5 
90% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
14/8/84 17/10/84 
+P* -P +P -P 
1420 1160 3840 2690 
1280 1000 3990 3000 
1110 980 4180 2720 
1260 1260 3780 2440 
1850 1110 4050 2450 
1740 1310 4220 2920 
1510 1350 3670 2950 
* +P = 400 kg/ha superphosphate applied to half of the trial 3/84, 8/84 
Summary: No response to lime. Response to P 
1985: Trial to be continued. 
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82AL55 
100% clover 
Results 
Lime rate Growth rate D.M. yield (kgs/ha) Mean of 3 reps 
(kg/ha) (l-5) 
Sum of 3 reps 10/8/84 27/9/84 19/10/84 
14/8/84 +P -P +P -P +P -P 
0 5 1320 1420 2010 2380 1960 2240 
250 7 1320 1170 2140 2300 2240 2190 
500 6.5 1440 1510 1900 2400 2230 2025 
1000 8 1750 1640 2100 2320 2170 2150 
2000 11 1760 1620 2220 2630 2450 2270 
4000 9 1630 1810 2120 2410 2120 2450 
8000 13 2160 2140 2290 2550 2290 2480 
* +P = 400 kg/ha superphosphate applied to half of the trial 3/84, 8/84 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Early lime response, no late response. Soil from this site used 
in 84GL5, which showed a big lime response on sub-clover due to 
effects on nodulation 
Trial to be continued. 
82BU7 
80% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
25/7/84 
P* +P ** 
2090 2210 
2120 2220 
2100 2360 
2200 2400 
2160 2300 
2020 2120 
2030 2080 
* P = 100 kg/ha superphosphate applied as a basal 
** +P = 400 kg/ha superphosphate applied as a basal 
Summary: No lime response 
1985: Trial to be continued. 
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I 
I 
• 
I 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
82BU8 
90% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
30/8/84 
P* +P ** 
2740 2330 
2470 2270 
2610 2640 
2470 2400 
2750 2580 
2530 2460 
2740 2640 
* +P = 400 kg/ha superphosphate once only 
** P = 100 kg/ha superphosphate three times during the season 
Summary: No lime response 
1985: Trial to be terminated. 
82HA35 
100% clover 
Results 
Lime rate D.M. yield (kgs/ha) 
(kg/ha) Mean of 3 reps 
17/9/84 5/10/84 
P* +P** p +P 
0 1230 1570 1730 2700 
250 1410 1530 2400 3060 
500 1170 1480 1920 3050 
1000 1460 1770 2870 3290 
2000 1430 1810 2620 3320 
4000 1560 2160 3100 3150 
8000 1760 1970 3410 4100 
* P = 100 kg/ha superphosphate applied as a basal once only 
** +P = 400 kg/ha superphosphate applied as a basal three times during the 
season 
Summary: 
1985: 
Big lime response, though variable across trial. Response 
apparently due to nodulation effects 
Trial to be continued. 
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Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
* EXT = 
** p = 
*** +P = 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
82HA36 
60% clover 
D.M. yield (kgs/ha) 
22/5/84 12/6/84 27/6/84 6/8/84 
EXT EXT p +P EXT p +P EXT p 
1050 1170 1730 1700 1750 2150 2110 1420 1650 
954 1360 1660 1640 2010 2280 2040 1550 1640 
1200 1460 1710 1700 1580 2320 2190 1660 1850 
1210 1480 1690 1570 2100 2120 2250 1480 1500 
1170 1260 1780 1680 1760 2320 2180 1460 1780 
1090 1450 1860 1970 1980 2500 2370 1430 1610 
1030 1380 2000 1830 1870 2400 2510 1500 1760 
Extension 
100 kg/ha superphosphate applied as a basal once only 
400 kg/ha superphosphate applied as a basal three times during the 
season 
Small lime response, some variation in composition and response. 
No response to P. Soil used in glasshouse experiment 84GL7 
(lime and P response) 
Trial to be continued. 
82PE1 
80% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
26/9/84 
-P * +P * 
1640 1680 
2050 1900 
2060 2000 
2000 1510 
1290 2080 
1810 1670 
2210 2180 
* +P = 400 kg/ha superphosphate applied as basal three times during the season 
Summary: 
1985: 
Variable. Some obvious lime response early in the season, 
due to nodulation effects. No P response, but some S deficiency 
late on -P plots 
Trial to be continued. 
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+P 
1510 
1630 
1800 
1620 
1910 
1820 
2080 I 
I 
I 
I 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
5000 
1000 
2000 
4000 
8000 
Summary: 
1985: 
83AL7 
40% clover 
Growth rate (1-5 D.M. yield ( kgs/ha) 
Sum of 3 reps Mean of 3 reps 
26/9/84 14/8/84 17/10/84 
5.5 1670 2890 
6 1840 2860 
7 1950 3040 
9 1940 2710 
9 1950 2620 
14 2040 2540 
12.5 2040 2600 
Lime response evident in the grass component, but not in the 
clover 
Trial to be continued. 
83AL9 
80% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
10/8/84 19/10/84 
1010 
1140 
1200 
990 
1261 
1290 
1080 
2270 
2270 
1860 
2170 
2170 
2200 
2190 
No lime response (topdressed, undisturbed) 
Trial to be continued. 
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Results 
Lime rate 
(kg/ha) 
0 
:l50 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
83AL10 
90% clover 
Growth rate (1-5) D.M. yield (kgs/ha) 
Sum of 3 reps Mean of 3 reps 
22/5/84 13/8/84 27/9/84 17/10/84 
7 1850 2710 3170 
8 1430 2340 3039 
10 1630 2180 2860 
8 1540 2710 3390 
10 1500 2690 3040 
14 2120 2880 3250 
13 2400 3400 3470 
Lime response in sub-clover. 
Early effect due to germination differences. 
Response very small by 17/10 assessment 
Trial to be continued. 
83AL11 
90% clover 
Growth rate (1-5 D.M. yield (kgs/ha) 
Sum of 3 reps Mean of 3 reps 
22/5/84 13/8/84 27/9/84 17/10/84 
6 1390 3260 3610 
4 1510 3720 3460 
8 1180 4480 3470 
7 1720 4950 3540 
11 1570 4800 3580 
15 1690 5050 3390 
12 1440 4710 3380 
Lime response in sub-clover. Early effect due to germination 
differences. Response disappeared by the 17/10 assessment 
Trial to be continued. 
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I 
I 
I 
I 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Slunmary: 
1985: 
83AL14 
90% clover 
D.M. yield (kg/ha) 
Mean of 3 reps 
13/8/84 18/10/84 
1240 
1430 
1380 
1500 
1750 
1330 
1480 
No response to lime 
Trial to be continued 
83BU25 
90% clover 
D.M. yield (kg/ha) 
Mean of 3 reps 
30/8/84 
No response .to lime 
Trial to be terminated 
1859 
1740 
1970 
1950 
2050 
1980 
1900 
-25-
2630 
2320 
2390 
2560 
2690 
2690 
2610 
\ Qcbt 
I 
Results 
Lime rate 
(kg/ha) 
3/8/84 
0 1600 
250 1450 
500 1700 
1000 1850 
2000 1690 
4000 1380 
8000 1720 
Summary: No response to lime 
1985: Trial to be terminated 
Results 
Lime rate 
(kg/ha) 
25/6/84 
0 1000 
Grnd lime 250 1296 
Uni fine 250 1150 
Slked lime 250 1190 
C.P. lime 250 1230 
Grnd lime 2000 1150 
Uni lime 2000 1220 
Slked lime 2000 1120 
C.P. lime 2000 1240 
Grnd lime = 
Uni lime = 
S lked lime = 
C.P. lime = 
Summary: 
1985: 
Ground limestone 
Unimill fine lime 
Slaked lime 
Chempro lime 
No response to lime 
Trial to be terminated 
83BU26 
D.M. yield (kg/ha) 
Mean of 3 reps 
21/8/84 24/9/84 
1960 2700 
1900 3030 
1970 2370 
2310 3020 
2330 2720 
1990 2980 
2090 2700 
I 
83BY29 e 
D.M. yield (kg/ha) 
Mean of 3 r_eps 
14/8/84 24/9/84 
1760 3250 
1600 3470 
1760 3320 
1620 3630 
1630 3540 
1730 3580 I 1650 3520 1790 3750 
1730 3530 
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I 
I 
Results 
Lime rate 
(kg/ha) 
0 
Grnd lime 250 
Uni fine 250 
Slked lime 250 
C.P. lime 250 
Grnd lime 2000 
Uni lime 2000 
Slked lime 2000 
C.P. lime 2000 
Grnd lime = Ground limestone 
Uni lime = Unimill fine lime 
Slked lime = Slaked lime 
C.P. lime = Chempro lime 
83HA19 
D.M. yield (kg/ha) 
Mean of 3 reps 
5/10/84 
1060 
1290 
1250 
1240 
1100 
1120 
1140 
1460 
1310 
Summary: Variable, no significant response to lime 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Trial to be terminated 
83HA4l 
40% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
12/6/84 6/8/84 
1040 
990 
990 
950 
1040 
880 
1010 
1170 
1060 
1140 
1240 
1490 
1520 
1430 
Variable, marked response to lime (nodulation) on some plots only 
Trial to be continued 
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Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
83809 
80% clover 
D.M. yield (kg/ha) 
Mean of 3 reps 
4/9/84 
2130 
2390 
2930 
2970 
2770 
2760 
2610 
Some apparent response to lime, but variable and not significant 
Trial to be continued. 
83BY36 
90% clover 
D.M. yield (kg/ha) 
Mean of 3 reps 
13/9/84 
No response to lime 
Trial to be continued. 
2420 
2550 
2790 
2060 
2410 
2620 
2280 
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I 
I 
I 
I 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
Results 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1985: 
10/7/84 
1270 
1320 
1070 
1350 
1180 
1170 
1220 
No response to lime 
84BY37 
80% clover 
D.M. yield (kgs/ha) 
Mean of 3 reps 
3/8/84 22/8/84 
2360 3440 
3060 3310 
2100 2980 
2840 3300 
2370 3290 
2540 3200 
2403 3210 
Trial to be continued. 
84HA21 
D.M. yield (kgs/ha) 
Mean of 3 reps 
12/6/84 6/8/84 
1030 1180 
1170 1100 
900 1100 
1000 1110 
160 1170 
1180 1120 
900 . 1030 
28/9/84 
1870 
1810 
1740 
1760 
1710 
2050 
1850 
No response to lime. Problems with marauding animals 
Trial to be continued 
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tD~S 
Title: 
Aim: 
Trials: 
Trial 
84GL4 
Basals: 
t4ethod: 
Results: 
Weight of 
liming 
material 
(rng/g soil) 
0 ( 0*) 
1 ( 1) 
2 ( 2) 
4 (4) 
8 ( 8) 
12 ( 12) 
20 (20) 
Investigation of factors involved in responses to lime on a new 
land acid peaty sand 
To investigate reasons for field responses to lime in 
subterranean clover on an acid peaty sand from Denmark w.A. 
(virgin site) 
Glasshouse experiment 
Soil source Soil 
Brenton, Parryville 0 > 60 cm peaty sand 
(winter waterlogged) 
0-10 cm used in experiment 
Soil sieved to < 2 mm 
(all figures mg/pot, 1.5 kg soil/pot) CuS04 15, ZnS04 15, NaFe 
EDTA 20, K2S04 520, KHP04 300, MgS04 75, HB03 3, NaM~~2, MnS04 
30, Ca(N03)2 455, KN03 362 ~ 
Limed soil incubated at field capacity for 2 weeks prior to 
seeding. 
Pots watered to field capacity at 2 day intervals. 
N applied to appropriate pots fortnightly. 
Seed- Trifolium subterranean (cv Trikkala). 
Plants thinned to 5/pot at 10 days. 
Pots held at 18/13 degrees c. 
Nutrients applied as solutions at sowing. 
Dry weight of tops (g/pot) 7 weeks 
(means of 3 replicates) 
+CaC03 + MgC03 
+inoc 
+inoc +KN03 +KN03 +inoc +KN03 +Ca(N03)2 
0.24a 4.08ej 3.83e 0. 24-a 4.08ej 5.llejk 
0.79b 5.58gh 6.40g o. 83b 4.40ej 
1.64c 
after 
+inoc 
+KN03 
3.83e 
sowing 
+inoc 
+Ca(N03)2 
5. 7lghjk 
2.52d 7.39h 8. 94fhi 2.00d 5.12jk 6. 74gh 5.73ghik 5.50ghjk 
4.09ej 
4.15ej 8.48fhi 9.90fi 2.05d 1.94d 4.26ej 2.34d 4.25ej 
8.90fhi -
* Approximate equivalent in t/ha mixed into the top 10 cm of soil 
(-) Indicates no treatment 
Numbers followed by the sample letter are not significantly different (P < 
0.05). 
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• 
I 
- • 
84GL4 
pH (0.01 M CaC1 2 )* 
ea co3 Mg co3 
Lime applied + INOC . + INOC + INOC 
(mg/g soil) + INOC + KN03 + KN03 INOC + KN0 3 + Ca(N03)2 + KN0 3 + Ca(N03)2 
0 3.4 ( 3. 4) 3.4 (3.4) 3.3 (3.4) - - - - 3.3 ( 3. 4) 
' 1 3.5 ( 3. 5) 3.5 (3.6) 3.6 (3.6) 3.6 (3.6) 3.3 ( 3. 4) - - -
2 3.7 (3.6) - - - - - - -
4 4.0 (3.9) 4.0 ( 4. 1 ) 4.1 (4.0) 4.1 (4.2) - 4.1 (4.2) 4.1 (4.2) 4.1 ( 4. 1 ) 
8 4.5 ( 4. 3) - - - 4.1 (4.0) - - -
12 5.3 (5.3) 5.3 (5.3) 5.4 (5.4) 5.4 ( 5. 5) - 5.4 (5.4) 5.4 (5.4) 5.3 (5.4) 
20 6.0 ( 5. 7) - - - 5.4 (5.4) - - -
* pH at sowing is followed by pH at harvest in brackets. 
Lime 
applied 
(CaC03) 
(mg/g 
0 
1 
2 
soil) 
4 
8 
12 
20 
(MgC03) 
1 
4 
12 
84GL4 
Sub-clover nodule counts (mean numbers/plant) 
+N 
(KN03) 
Lateral Tap 
0 
0 
<1 
391* 
0 
2 
0 
0 
0 
10* 
0 
<1 
+N 
(Ca (;"103) 2) 
Lateral Tap 
0 
0 
91 
0 
0 
2 
+Innoc. +KN03 
+Innoc. 
Lateral Tap Lateral Tap 
0 
0 
0 
<1 
16 
341(376)** 
275 
0 
0 
22 
0 
0 
0 
0 
0 
<1 <1 
0 
14(10)** 468 
5 
0 
<1 
3 
4 
4 
0 
0 
<1 
6 
1 
3 
+Ca(N03)2 
+Innoc 
Lateral Tap 
0 
<1 
45 
0 
0 
<l 
* Not inoculated - resident Rhizobia only 
** Numbers in brackets = - Mo, Mn, 8 treatment 
Summary: Response to lime (1) on nodulation 
(2) on growth (+ lime, +N treatments) 
Mg C03 was equally as effective as CaC03 at low liming rates but 
reduced dry matter yields at high rates, possibly due to induced 
Ca deficiency 
(MgC03; KN03 vs Ca(N03)2) 
I 
Response to CaC03 in growth to 30 mg/g soil without N, but not in 
nodule numbers (?). In the presence of applied N maximum growth 
occurred at a lower lime rate (- 12 mg/g). I 
Response in nodulation independent of inoculation - i.e. soil 
Rhizobia suppressed (multiplication, infection?) at low Ca or pH. 
Maximum nodulation at pH > 4.3, < 5.3 
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Title: 
Aim: 
Trials: 
Trial 
84GL7 
84GL8 
Basals: 
Methods: 
Results: 
CaC03 
Investigation of factors involved in responses to lime on high 
rainfall area old land pasture 
To investigate reasons for field responses to lime in 
subterranean clover on a range of acid (0-10 ern) soils 
Glasshouse experiments 
Source 
Murdoch, Albany 
Rose, Coolup 
Soils sieved to < 2 mm 
1) 84GL7 
Soil 
0-5 ern grey sand 
> 5 ern sand and 
massive laterite 
0-10 ern used in experiment 
0-10 ern grey sandy clay 
10-25 ern white sandy clay 
> 25 ern clay 
0-10 ern used in experiment 
343 rng/pot (700 g soil/pot) K2S04 applied as solution prior to 
initial watering and incubation at field capacity. 
2) 84GL8 
240 rng/pot (800 g soil/pot) K2S04 applied as solution prior to 
planting and again 4 weeks after seeding. 
As for 84GL4 except N (250 rng/kg soil/2 weeks) and number of 
plants ( 3/pot) 
84GL7 
Response of subterranean clover to lime on soil collected from 
0-10 ern on an old land sandy gravel 
Approximate Dry weight of tops (g/pot) 10 weeks after sowing 
( rng/g soil) CaC03 rate (means of 3 replicates) 
(t/ha, 
0-10 ern) Nil +KN03 +inoc 
0 0 2.13a 5.26d 3.32bc 
1 1.25 2.94ab 5.70d 3. 84bc 
2 2.5 3.82bc 4.lc 4.43c 
4 5 ·+. 64cd 5.38d 5.33d 
Numbers followed by the same letter are not significantly 
different (P <-0.05). 
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+P (306 rng/kg soil) 
3.00ab 
5.54d 
6.99e 
7.10e 
pH ( 0. OlM CaC12) 
CaC03 applied 
(mg/g soil) Nil +KN03 +INOC +P 
0 4.2(4.2 4.2(4.2) 4.2(4.1) 4.2(4.4) 
1 4.6 4.5(4.5) 4.7(4.3) 4.5(4.3) 
2 4.8(4.6) 4.9(4.8) 4._8(4.6) 4.8(4.4) 
4 5.4(5.0) 5.4 5.4 5.4 
* pH at sowing followed by pH at harvest in brackets. 
Lime applied 
(mg/g soil) 
0 
1 
2 
4 
Summary: 
Sub-clover nodule counts (mean numbers/plant) 
(counts incomplete 3/85) 
NIL +KN03 +INOC 
Lateral Tap Lateral Tap Lateral Tap 
26 0 16 <1 28 1 
119 <1 55 3 80 2 
198 <1 215 6 168 3 
211 6 302 16 238 6 
+P 
Lateral 
61 
227 
297 
351 
Response to lime which was eliminated by applying mineral N. 
Large response in nodule numbers to lime. 
Tap 
2 
7 
5 
5 
No negative P X L interaction. With results of applying N, 
indicates no Al toxicity on sub-clover growth on this high % Al 
soil (may be effect on symbiosis) • 
Maximum nodulation (and growth on symbiotically fixed N) at pH 
}. 4. 6 
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I 
I 
CaC03 
(mg/g 
0 
1 
2 
4 
• 
CaC03 
(mg/g 
0 
l 
2 
4 
I 0 l 
2 
4 
84GL8 
1. Ryegrass results dry wt tops (g/pot) 5 weeks after sowing 
(means of three reps) 
P(mg/kg soil) 
soil) Nil 51 204 
1.69 1.89 2.23 
1.26 1.59 2.25 
1.07 1.67 2.74 
2.51 3.23 3.46 
(5% LSD, ln, of In data = 0. 26) 
2. Sub-clover results. Dry wt of tops (g/top) 10 weeks after 
sowing (means of three reps) 
(a) Pre-cropped with ryegrass 
P(mg/kg soil) 
soil) Nil +KN03 +INOC 51 204 408 
0.26 0.89 0.64 0.29 0.29 0.66 
0.32 1. 67 1. 29 0.27 0.27 0.27 
0.57 2.39 1.89 0.41 0.53 0.49 
1.12 0.99 1.45 1. 05 0.87 0.57 
(5% LSD, l.n, of In data = 0 .64) 
(b) Sub-clover only 
1.36 1.09 1.58 1. 74 2.16 2.36 
1.00 1.25 1.40 1.43 1.40 1.86 
1.34 1.02 1.43 2.04 2.92 3. 31 
0.97 0.95 1.20 1.15 1.20 2.51 
(5% LSD, In of In data = 0.46) 
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408 
3.12 
3.97 
3.35 
5.32 
pH (O.OlM CaC12)* 
CaC03 Pre-cropped ryegrass Sub-clover only 
applied 
(mg/g soil) P (mg/kg soil) P (mg/kg soil) 
Nil +KN03 +INOC 51 204 408 Nil +KN03 +INOC 51 204 408 
0 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 
1 4.7 4.7 4.7 4.7 4.7 4.6 4.8 4.8 4.8 4.8 4.8 4 0 8 . 
2 5.2 5.2 5.2 5.2 5.1 5.2 5.4 5.4 5.3 5.4 5.4 5.4 
4 5.9 5.9 6.0 6.0 6.0 5.8 5.7 6.3 6.3 6.3 6.3 6.3 
* pH at sub-clover sowing. 
Summary Response to lime and P. Complex interaction of P, mineralized N 
and nodulation. Lime made P less available. Results will be 
clarified by plant analysis and nodule count data. 
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